Nutrient and waste product concentration differences in upper and lower body arteries of fetal sheep.
Well oxygenated blood returning from the placenta is preferentially shunted into the left side of the fetal heart and the ascending aorta. This results in higher oxygen saturation in arterial blood supplying the fetal upper body than in blood supplying the lower body. Since the placenta is also the site of nutrient and waste exchange, we evaluated differences in arterial concentrations of nutrients and waste products in fetal upper and lower body. Studies were carried out on ten, chronically catheterized, third trimester, fetal sheep. Blood samples, drawn simultaneously from the carotid and femoral arteries, were analyzed for glucose, oxygen saturation, oxygen content, total amino acids, lactate, urea nitrogen, and hydrogen ion concentration. Carotid arterial blood had higher levels of glucose (1.4 +/- 0.1 mg/dl (SEM); P less than 0.001), of alpha-amino nitrogen (0.4 +/- 0.1 mg/dl, equivalent to amino acid concentration difference of 2.5 mg/dl, P less than 0.025), of oxygen saturation (9.9 +/- 0.5%, P less than 0.001), and of oxygen content (1.0 +/- 0.1 ml/dl; P less than 0.001). Carotid values exceeded femoral by an average of 10% for glucose, 4% for amino nitrogen, 29% for oxygen saturation and 23% for oxygen content. Carotid arterial blood had lower urea nitrogen, (-0.5 +/- 0.2 mg/dl; P less than 0.05) and hydrogen ion (-1.1 +/- 0.1 nM/L; P less than 0.001) concentrations, but these differences averaged only 2% between vessels. Lactate concentration in the carotid and femoral arteries was the same. Fetal glucose and oxygen levels were closely related.(ABSTRACT TRUNCATED AT 250 WORDS)